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Description 

DESIGN CONFIGURATION METHOD FOR AN AUTOMATION 
SYSTEM 

[0001] The invention relates to a design configuration method for an 
automation system and a device for performing design configuration of an 
automation system. 

[0002] When design configuration is perfonned on an automation system, 
hardware configurations are designed using an engineering system. To do this, for 
example the systems SIMATIC or SIMOTION from SIEMENS AG are used. This 
design configuration data comprises object models of the automation equipment of 
the automation system and is stored in the memory of the automation system. It is 
used for performing open-loop and/or closed-loop control of the piece of technical 
equipment by means of what Is referred to as the run time system, which is 
implemented by means of a software-controlled microcontroller. 

[0003] In addition to the design configuration of the hardware configurations 
of the automation system, design of the human-machine interface (HMI) between 
the automation system and the user is configured. This involves producing all the 
display images, operator control sequences, help images, fault messages etc. for 
the entire automation system. 

[0004] In particular in complex pieces of technical equipment, the machines 
which are to be controlled by the automation system are frequently composed of a 
multiplicity of modules which are manufactured in the manner of a kit system from 
one manufacturer or from different manufacturers, and are combined to forni one 
overall system. If, for example, the technical parameters of the machine module 
are modified by the manufacturer or if changes in the composition of the machines 
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or the machine modules are necessary owing to modified requirements of the 
overall system, complex and costly adaptation of the HMI system is always 
necessary. 

[0005] The object of the present invention is to simplify the design 
configuration of an automation system. This object is achieved by means of a 
method as claimed in claim 1. 

[0006] According to this there Is provision for design configuration data to 
be combined on a component basis in information objects. The design 
configuration data comprises here both HMI data of the component and control 
data of the component so that at the end of the design configuration phase of each 
component of the automation system a complete component-specific data record 
can be assigned, which record comprises both the logic representation of the 
component from the technical controi point of view and at the same time all the 
HMI elements. In other words, according to the invention the HMI design 
configuration and the control design configuration are linked to one another at the 
component level. As a result, a view of the individual components in terms of 
machinery or equipment Is produced in which the focus is on the functionality of 
individual components. In contrast to the traditional way of viewing them, which is 
based on the automation structure in its entirety, this results in a component- 
related view which corresponds much more to that of a mechanical engineer. 

[0007] It is advantageous here that modifications to a component do not 
have any effects whatsoever on the HMI design configuration of the entire 
machine. Individual components of the automation system can thus be omitted, 
replaced or modified without the need to change the HMI design configuration of 
other components. HMI changes of a component do not have any effect on other 
components of the automation system. 
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[0008] The present invention does not only permit very variable design 
configuration of an automation system but also allows individual components to be 
put into service separately by means of the HMI. In addition, modifications, in 
particular HM\ modifications, can be carried out in an extremely variable way. The 
same applies to the running time of the system when retrofits are made and 
modifications or maintenance is carried out. As a result the costs for design 
configuration, putting into service and maintenance are reduced. 

[0009] In addition to a design configuration method for an automation 
system which is distinguished by such a combination of the design configuration 
data, the invention also relates to a con-esponding device for performing design 
configuration of an automation system. Furthermore, a computer program with 
program code means and a computer program product with program code means 
which are stored on a machine-readable earner are provided according to the 
invention, and are designed to carry out all the steps as per the method according 
to the invention when the program is carried out on a computer. 

[0010] The invention can be implemented either in software or hardware, for 
example using a specific electrical circuit. In addition, the invention can be 
implemented by means of a computer-readable memory medium on which the 
computer program which carries out the invention is stored with program code 
means. The invention can also be implemented by means of a computer program 
product which has a memory medium on which the computer program which 
carries out the invention is stored with program code means. 

[0011] The invention also relates to the product which is produced by the 
design configuration method according to the invention, preferably in the fonn of 
data records which can be processed by the run time system and which comprise 
the information objects according to the invention, or in the form of a computer 
program which can be run on a run time system. The invention also relates to a 
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ain time system for perfomiing open-loop or closed-loop control of a piece of 
teclinical equipment, whicti run time system is preferably embodied in the form of 
a software-controlled microcontroller and is designed to use a product produced 
by the design configuration method according to the invention. Finally, the 
invention also relates to a piece of technical equipment which is designed in such 
a way that its closed-loop or open-loop control is performed by a mn time system 
according to the Invention. 

[0012] Advantageous developments of this invention emerge from the 
subclaims. These and all further developments described below relate both to the 
method according to the invention and to a corresponding device according to the 
Invention for performing design configuration of an automation system. 

[0013] The component of the automation system for which the design 
configuration data is combined can either be a machine or an individual module of 
such a machine, that is to say a subcomponent which is independent in terms of 
machinery or equipment. Such machine modules are also refen-ed to below as 
assemblies. 

[0014] If the component Is an assembly, the infomiation object does not 
only comprise the assembly-specific HMI information but also the logic 
representation of the assembly from the point of view of control equipment. In 
other words, the infomiation object combines all the assembly-related data and 
logic points of view. It thus serves as a container and is also referred to below as 
assembly container. 

[0015] If the component Is a machine, the Information object does not only 
comprise the machine-specific HMI information but also the logic representation of 
the relationships between the assemblies of the machine from the point of view of 
control equipment as well as the logic representation of the machine functionality 
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which covers all the assemblies. In other words, the information object combines 
all the machine-related data and logic points of view, it also serves as a container 
and is lil<ewise referred to below as machine container. 

[0016] In a further embodiment of the Invention, in addition to the HMI data 
and the control data of the component, further design configuration data Is 
contained in the infomnation object. This data is preferably the design configuration 
data of the drives of the piece of technical equipment which are used In the control 
process. 

[0017] Each information object Is advantageously capable of being 
processed individually, i.e. independently. The design configuration of the 
automation system for the various components can thus be earned out in parallel 
one next to the other. When modifications are made to individual control 
parameters or HMI parameters it is no longer necessary to intervene in the entire 
system. Since, for example, amendments can be made to the HMI design 
configuration at the assembly level without any further adaptations being 
necessary to the HMI design configuration of the machine or to the control design 
configuration in further subsequent steps, an extremely simple and user-friendly 
design configuration is possible. 

[0018] Assembly containers and machine containers are preferably 
embodied in such a way that they can be integrated to form one overall design 
configuration, which is also referred to as a machine design configuration. This 
overall design configuration fomris the entire hardware of the automation design 
configuration. It forms the logic totality of all the Information and thus describes the 
view of the overall machine In temris of control equipment. The overall design 
configuration contains both the assembly containers which describe the 
submodules of the machine and the machine container which covers all the 
assemblies, and it connects them. A variety of overall design configurations can In 
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turn be combined to form superordinate units, for example production lines or the 
like. 

[0019] The design configuration is simplified further if both the logic 
structure of the automation system and that of the individual components are 
mapped in a uniform fbnn of display. It is particularly advantageous in this context 
if the user interface of the design configuration system makes available a 
corresponding display possibility, for example in a type of tree stnjcture. This 
ensures an overall identical view of the assembly containers or machine 
containers both when there is local operator control and when there is centralized 
operator control of the machine. 

[0020] The invention will be explained in more detail below with reference to 
an exemplary embodiment which is described in more detail using the FIGS., of 
which: 

[0021] FIG. 1 is a schematic illustration of an HMI design 

configuration according to the prior art, 

[0022] FIG. 2 is a schematic illustration of an HMI design 
configuration according to the invention, 

[0023] FIG. 3 is a schematic illustration of an assembly container, 

[0024] FIG. 4 is a schematic illustration of a machine container, 

[0025] FIG. 5 is a schematic illustration of a design configuration 
system, and 
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[0026] FIG. 6 is a further schematic illustration of a design 
configuration system. 

[0027] FIG. 1 is a schematic illustration of an HMI design configuration 
according to the prior art. The design configuration comprises both a control 
component 1 and an HM\ component 2, which is separate therefrom and 
independent thereof, for a machine 3. While the control component 1 includes the 
control data 4 for the first machine assembly 5 and the control data 6 for the 
second machine assembly 7, the HMI component 2 contains all the operator 
control elements both for the machine 3 and for the assemblies 5, 7. 

[0028] FIG. 2 is a schematic illustration of an HIVII design configuration 
according to the invention. According to the FIG., the HMI design configuration 
and control configuration are linked to one another both at the machine level and 
at the assembly level. Each individual assembly 10, 12 of the overall machine 14 
is assigned both the control elements 16, 18 and their corresponding HMI 
elements 20, 22. The overall machine 14 also has its own HMI element 24. 

[0029] FIG. 3 is a schematic illustration of an information object in the fonn 
of an assembly container 30. The assembly container 30 comprises all the design 
configuration data which is relevant for automation. The assembly container 30 
thus comprises, on the one hand, the assembly-related, local HMI elements 32, in 
particular operator control sequences, operator control texts, help texts and report 
texts, operator control structures such as, for example, menu trees, alarms, fault 
messages, diagnostic aids, assembly graphics such as, for example, exploded 
images of the equipment components and automation technology components, 
soft key operator controls and other settings as well as all the further, so-called 
HMI images. 
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[0030] The assembly container 30 furthermore comprises design 
configuration data in the form of assembly-related control elements 34, In 
particular data relating to the assembly hardware such as, for example, the type of 
CPU, order designations, version numbers etc., data relating to controllers, If 
provided locally in the assembly, various software items such as fimiware and 
kernel software of the control system, if provided locally in the assembly, 
assembly-specific technology process software, details about the assembly axles, 
controllers etc. as well as assembly user software programs in source code and/or 
object code and assembly user software data. 

[0031] Furthermore, the assembly container 30 contains further assembly- 
related design configuration data items, in particular a description of the entire 
mechanics of the assembly, including the engines, gearboxes etc., data on the 
drives, the signal transmitters, the actuators, the entire periphery and possibly 
present sensors for, for example, image processing, data on the mechanical 
interfaces, feed lines, discharge lines etc., a description of the assembly interfaces 
36 for communication with other assemblies and the entire machine 14, in 
particular all the logic and electrical infomiation as well as local communication 
drivers etc. 

[0032] Each assembly 10, 12 of the machine 14 can in turn be constructed 
from sub-assemblies. For this reason, the assembly containers 30 are configured 
in such a way that they can also be constructed from subcontainers. In this 
context, inheritance of properties between the containers 30 is preferably possible. 

[0033] FIG. 4 is a schematic illustration of an infomiation object in the forni 
of a machine container 40. The machine container 40 comprises the machine- 
related, global HMI elements 42, in particular all the machine images, machine 
operator control sequences, machine aids, machine diagnostics etc. 
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[0034] Furthermore, the machine container 40 comprises the control 
elements 44 of the machine 14, in particular all the necessary information about 
the hardware, the global controllers, various machine-related software items, the 
kernel software of the machine control system, the technology process software 
for the machine regulators etc., data about the machine axles, that is to say those 
axles whose relationships are distributed over a plurality of assemblies (such as 
for example control axles, synchronizing shafts, line shafts which extend through), 
the machine user software and data as well as infomiation about machine 
functions which apply to all assemblies. 

[0035] Furthermore, the machine container 40 comprises further machine- 
related data, in particular about external machine interfaces, in particular 
interfaces 46 with the individual assembly containers and interfaces 48 with other 
machines and infomiation about the central machine communication, in particular 
the global drivers. 

[0036] Finally, FIG. 5 is a schematic representation of an overall design 
configuration 50. The entire design configuration 50 is processed using an 
engineering system 52 by combining machines 14 and assemblies 10, 12. The 
overall design configuration 50 accordingly comprises a plurality of individual 
assembly containers 30 which correspond to the submodules of the machine 14, 
as well as a machine container 40 which applies to all the assemblies and 
contains the machine infomiation which applies to all the assemblies. 

[0037] Assembly containers 30 and machine containers 40 are preferably 
embodied in such a- way that they can be archived, for example similarly to a 
library. Assembly containers 30 and machine containers 40 can preferably be 
versioned separately. In this context, in particular the assembly containers 30 can 
be versioned both independently of one another and independently of the overall 
machine. Machine containers 30 and assembly containers 40 can preferably be 
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protected, for example by means of a read protection or write protection. The 
containers 30, 40 can preferably be independently produced, edited and 
configured. Eacli container 30, 40 can preferably be parameterized and configured 
at its interfaces 36, 46, 48 without a need to change the source codes. All this 
preferably applies correspondingly to the overall design configuration 50. 

[0038] Machine containers 40 and assembly containers 30 can preferably 
be processed completely independently of one another. Here, the HMI elements 
20, 22, 24 are preferably available in an identical logical structure for the entire 
automation system. This applies to the individual assembly HMIs and to the entire 
HMI of the machine 14. 

[0039] The design configuration data of each component 10, 12, 14 is 
preferably written into a component-specific, nonvolatile memory before the 
component 10, 12, 14 is delivered. However, it is also possible to include the 
design configuration data on a memory card or some other carrier medium, for 
example a CD-ROM, the component 10, 12, 14. 

[0040] FIG. 6 shows a device according to the invention for carrying out the 
design configuration method. In the exemplary embodiment, this device is 
embodied as an engineering system 52 in the form of a personal computer. The 
engineering system 52 comprises a control component 60 for combining design 
configuration data in an assembly container 30 or machine container 40, an HMI 
component 62 for inputting and outputting infonnation, a memory component 64 
for storing assembly containers 30 or machine containers 40 and a 
communications system 66 for transmitting data between these components 62, 
64, 66. The control component 62 preferably comprises here a microprocessor 
which is designed to carry out the design configuration method according to the 
invention. The HMI component 64 preferably comprises a combined input/output 
device, for example in the form of a touchscreen. However, it can also comprise 
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conventional input/output elements such as, for example, a computer screen as 
well as a keyboard and mouse. The memory component 66 is preferably a 
nonvolatile magnetic memory, for example a hard disk memory. The 
communication system 68, preferably in the form of a bus system, connects the 
components to one another and permits data to be exchanged by using a 
communication protocol. 
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